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KRDZALIC, P.3; VUJIC, B.3 and BABIC, P., of the Veterinary Improvement In- 
stitute (Zavod sa Unanredjenje Veterinarstve) in Belgrade, the Veterin- 
ary Center (Veterinarski Centar) in Sjenica, and the Galenika FIB 

/aobreviation not explained/ in Belgrade, 


"Bronckal Pneumonia among Lamts in the Sjenica—Pester Highlands." 
Belgrade, Veterinarski Glasnilk, Vol 17, No 7, 1963, pp 641-644, 


Abstract: In contrast to incicenco among adult sheep, in which bronchial 
oneumonia is most likely to strike during times of trensition from one 
season to another, bronchial pneumonia is most common among lambs in the 
Sjenica—Pester highlands during the hottest months of summer, The ob- 
servations of the authors leac them to roject lung parasitos and viruses 


as possible causes. Two factors seen to be vhe most important, viz., 
inadequate diet and the climate of the area in summer (extremely hot 
days and cold nights). Lambs need better fced and to be allowed to 
build up resistance. 


Four illustrations, one table, no references. 
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Tekhnicheskaya termodinamika AID 164 - 1 


processes and differential analysis to the characteristic functions of 
variable parameters. They also discuss the question of the equilibrium 
of thermodynamic systens and their a@ifferent phases. 


In view of the different approach, in comparison with that given in 

American and British publications, this part of the book maybe of 

interest in questions of combustion complex. and of the reaction of 
certain liquid solutions. 

Purpose? This textbook is approved by the Ministry of Higher Education for 
students of thermotechnicel branches of technical collegss, engineers, 
scientific workers, and teachers. 
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A. E. Sheyndlin. 
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TITLu: Equations of state, thermo-dynamic functions wid tables 
of reference points fer water and super-heated steam up 
to 1000 atins and 1000 c, (Uravneniye sostoyaniye, 
termodinanicheskiye funktsii i tablitsy opornykh tochel: 
diya vody i peregretogo vodyanogo para do 1000 ata i 


1000°C). 
PERIODICAL: Teploenergetika, 1958, 


ABSTRACT: In an earlier work the authors proposed an equation of 
state to facilitate the preparation of steam tables. The 


earlier article gave results of preliminary calculations 


of thermal anda calorific magnitudes derived from the 
equation of state over the pressure rane of 100 - G90 
atmospheres and. the temperature range of 450 - 1000°C. 
Work done since the publication of that article made -it 
possible to considerabiy extend the range of applicability 
of the equation of state and to make it somewhat more 
simple and accurate, At present the equation gives 
satisfactory acreenent with experiment up to a pressure 

of 1000 atmospheres. The equation is then jiven. 


Card 1/4 It is comparatively siimple and cen be used to calculate 


Ho.4, pp. 46-52 (USSR). 
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Equations of state, thermo-dynanie functions cud tebles of 
referenc poinis for ywater and guper-heated stean Up to 1OLG atms 
and 1lOOO~C. 


tables of the thermo-dynemic properties of water and 
steam, also to construct i - 8, and QM - ¢ Giacrene. 
The physical concept of interaction betviecs nolecules, 
which is the pasis of the equation, and the very 
accurate experimental data used to determine the 
constants that enter into the equation, make it reliable 
for purposes of extrapolation. To check it ageinst 
experimental results, calculations were made at pressurgs 
up to 1000 atmospheres in the temperature range hOO-650 °C, 
yhere reliable experimental data already exist. The 
ariso Mable 1, As will 
the difference 
neas oeg not exceed 
0,39, and the averace difference ig about 0.12%, In the 
sub-critical range Delow 400 C the differences are 
greater, and reach 2%. This is also to be expected 
along the saturation curve. The comparison shows that 
agreement petivech calculated and experjnental values is 
satisfactory at Gouperatures above 420°C, since the 
differences are within the limits of experiucntal error. 
By employin- the equation of state for stecn, end tne 


Card 2/4 


APPR 
OVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961220017-2" 


=BPPRONED FOR RELEASE: 09/01/2001 


CIA-RDP86-00513R001961220017-2 


Equations of state, 

reference points for 

and 1000°C. 
differential 
obtained analytical 
functions and 
derived, The equa 


Bxoressions are 
energy. 
existing Mosco 


dynamic properties of water and 


300 atnospheres and 
tables of reference 
and entropy for uhe 
and the tenperavure 
work are entered in 


Analysis of the rofercnee values shove 
the foruuletion of detailed belles sui. 


suitable for 
the gtabed renge 
the 


of 


Card 3/4 


APPROVED FOR RELEASE: 09/01/2001 


thermo-dynanic functions 
water ond 


equatio 


The authors, 
Pover 


nuaber of theraal calculations 


: . C6-4-3/ 24 
snd tables of 


nuper-heated stesk uD us 1C0G0 20.15 


ns of thermo-dynanics, the suthors 
expressions for therio-dynenic 


made calculations to check the foriulac 
ion of state is 
an expression for the enthalpy. 

experiszental data in Tabie 2, 
then derived 


used to derive 
This is compared wich 
with satisfactory agrecnent. 
for the entrovy and internal 
the 


first 


using the equation of ctate and 
Institute Tables of the themio- 
steam et opescures Up 
temperatures Up to 700°C, drew Up 
yalues of specific voluncs, entholoy 
pressure range ot ~ 1000 atmospheres 

range O - 1000 Gc, Whe results of whe 
Mabie 33 values arc piven every 50°C. 


4-74 fete. nae 
they trey are 


to 


pressure and tenoersture. iioreover, 


table of reference-points is itself useful for © 


and for bre constructio 


CIA-RDP86-00513R001961220017-2" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961220017-2 


OG Ht -8/24 
j i 2s of 
tions of state thermno-dynanic FURe GENS eet ee ee 
oo Bee oints for water and cuper-heeved Stem. vt 
referencg P 
and 1000°C. 
i - 1iaxrans. 
= 6 end) ‘7 gs diag ce . 
oeee are 3 tables and 11 references - 10 Russian, 


1 Hungarian. 


Ts Moscow Power Institute, a 
SEE eae Ne Lkoverly Snerzeticheski7 Institut). 


AVAILABLE: Library of Congress. 


Card 4/4 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961220017-2" 


"APPROVED F : 
dailies oH RECESS: OOF OL 2004 CIA-RDP86-00513R001961220017-2 
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Dr.Tech-Sei. and Rasskazov; D.S. Cand.Tech.Sci. 


TITLE: Investigation of the specific heat at constant pressure Cp of steam 
up to 700 atm and 700°C. (Issledovaniye teployemkosticp vodyanogo 
para do 700 ate i 700°C.) 


PERIODICAL: Teploenergetika, 1958, _ No.7, PP 7-9 (USSR) 


ABSTRACT: This is 4 continuation of the work described in Teploenergetika No.1] 

1957, on the cp of steam in the guper-critical region from 300 to 

500 atm. The same method and equipment. were used in the present 
work. The work was done on the isobars 550, 600 and 700 atm at 
temperatures of 280 - 700°C. The errors are estimated not to exceed 
2%. The 116 experimental values of specific heat obtained in the 
work are tabulated, Graphs of new experixental values of specific 
heat in co-ordinates of tnt, and also values obtained in the previous 
investigation, are given in Fig.1. ‘the agreement between the two 
sets of work is illustrated in Figs.3. and 4. by graphs of © against 
pressure for various isotherms. Jhe work in the previous ar icle 
is also compared graphically with that of other authors in Fig.23 
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Investigation of the specific heat at constant pressure cp $0V/95-58-7-2/22 
of steam up to 700 atm and 700°C. 


agreoment is good and the reasons for such differences as exist 
are discussed. Data of other Soviet authors is included in 
Figs.3. and 4. and the new data are in reasonable agreement with 
old where they overlap. There are 4 figures, 1 table and 

8 literature references (6 Soviet and 2 German) 


ASSOCIATION: Moskovskiy Energeticheskiy Institut (Moscow Power Institute) 


1, Steam Specific heat 2, Steam ~ Pressure factors 
3, Steam ~- Temperature factors 
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AUTHOR: _Nukaloyich M.P., Dr.Tech.Sei., Zabarev, V.N., SOV/95~-5B-7-5/22 


Ha Mra Seee m5 aN 


Cand.Tech.Sci. and Prusakov, P.G., Engineer. 


TITLE: Experimental investigations on the enthalpy of steam 
(Eksperimental'noye issledovaniye ental'pii vodyanogo pare.) 


PERIODICAL: Teploenergetika, 1958, No.7, pp. 22-26 (USSR) 


ABSTRACT: Although extensive work has been done in the USSR on the 
properties of steam, there has so far been no attempt to determine 
directly the enthalpy of steam. Enthalpy figures have been 
calculated either from experimental data for cy, the specific heat 
at constant pressure, or from the specific volume. Both methods are 
theoretically sound but subject to error, for example in integration, 
and appreciable differences have been found between results obtained 
by the two methods. The method of determining the enthalpy of steam 
used in the present work is accurate. In analogous work carried out 
in England by Callender and Egerton, the enthalpy error was within 
0.1%. Havlicek and Miskovaky used the same method to determine the 
enthalpy of steam at pressures up to 400 kg /om2 with an accuracy of 
0.25%. The equipment used for the present work is illustrated 
diagrammatically in Fig.1., and is described in detail. Water is 
distilled, de-aerated and cooled; it is then pumped at the rate of 
14 litres per hour to a single-pass electric boiler. In the first 
stage of the boiler the temperature is raised to 200 - 250°C and 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961220017-2" 


"APPROVED 


ca as. 


5 tt, 


oF RETEASE: O91 01/2004 CIA-RDP86-00513R001961220017-2 


Experimental investigations on the enthalpy of steam. sov/95-58-7-5/22 


in the second the required temperature is reached. The steam then 
passes to a pressure—and temperature~measuring chamber, and thence 
through two similar and separate throttling devices, in which the 
pressure is reduced to approximately atmospheric. Finally the steam 
passes to calorimeters. The rate of flow through one throttling 
device and calorimeter is twice that through the other. Under these 
conditions, by appropriate calculations, thermal losses beyond the 
measuring chamber can be allowed for. The experimental procedure is 
described and formulae used in the calculations are given. The heat 
extracted from the steam in the calorimeters igs measured directly. 

A more detailed deucription of the construction of the apparatus is 
then given, including information about the calibration of the 
measuring equipment. The calorimeters used are illustrated in Fig.2. 
and described. The accurasy of determinations depends mainly on the 
accuracy of measurement of the temperature difference of the cooling 
water, which is estimated at 0.04 - 0.05%, The accuracy of weighing 
the coudensate is about 0.01%. The tests were repeated several 
times. Other tests established that the losses in the two throttling 
and calorimeter installastions were equal. The maximum error in 
enthalpy determination is different for different regions of 
measurement, but should not be greater than 1.5 keal/kg. The 
experimental data obtained in the work are given in Tables 1 - 7; 
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which range from 200 kg/om*, 470°C. +0 400 kg/cm2, 500°C. The tables 
show that the scatter of enthalpy values round the mean does not 
exceed + 1.5 kcal/kg, the greatest scatter being obtained in one of 
the first tests at 200 kg/cm and 470°C. Mean values of enthalpy 

of steam rounded off to even values of pressure and temperatures 

are given in Table.8. and are compated with other available data. 
Values obtained at pressures below 300 kg/cm? are also included. 

The new experimental data are in go th those of Havicek 
and Miskovsky and with previous wor 

with the tables of the All-Union Th 

so good. The next task before the autho 


at pressures up to 500 kg /sm? and temperatures up t 
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region not covered by previous work will be studied in most 

detail, because it is here than divergencies in enthalpy tables are 
greatest. When the work has been done it is hoped to correct the 
steam tables accordingly. There are 2 figures, 8 tables and 

6 literature references (5 Soviet and 1 German) 


ASSCCIATION: Moskovskiy Energeticheskiy Institut (Moscow Power Institute) 


1, Steam=—Enthalpy 2. Enthalpy - Determination 
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AUTHORS: Jukalovich, M.P. (Dr.Tech.Sei.); Zubarev, V.N. (Cand. 
ecn.ecl.J3 eksandrov, A.A. (Engineer) and 
Kalinin, Yu.Ya. (Engineer) 


TITLE: An Experimental Determination of the Specific Volumes of 
Water up to Pressures of 1200 kg/cm@ 


PERIODICAL: Teploenergetika, 1959, Nr 10, pp 74-77 (USSR) 


ABSTRACT: Available information about the thermo-dynamic properties 
of water at high pressures is inadequate and experimental 
data on the specific volume of water were required. The 
data are needed both to formulate tables of specific 
volume, and also to calculate calorific values of the 
specific heat at constant pressure and of the enthalpy of 
water at high pressures. Similar work is in hand in the 
U.S.A, by Kennedy, Knight and Holser. The equipment used 
was very similar to that described by Kirillin in 
Teploenergetika Nr 11, 1935. The piezometer was made of 
steel 1Kh18N9T, whose thermal coefficient of expansion is 
tabulated. Precautions taken to ensure accuracy of the 
experiments are described in considerable detail. 
Specific volumes of water were determined at six 


ra 
Card 1/2 temperatures, and the experimental data are tabulated. 
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An Experimental Determination of the Specific Volumes of Water 

up to Pressures of 1200 kg/cm 
The maximum error of the test data calculated in the 
usual way is 0.06-0,08%, the latter figure relating to 
the maximum test temperatures. The experimental data 
obtained in this work are compared with published . 
American and Soviet data at each of the six temperatures. 
Agreement between the present work and published American 
work is good; such differences as there are lie within 
the total experimental error of the two sets of data. 
At low temperatures there is good agreement with the 
published Soviet data, but differences become appreciable 
at higher temperatures, This is evidently because values 
of specific volume at high pressure previously published 
were obtained by extrapolation of experimental data 

Card obtained at a pressure of 300 kg/cm, The previously 

3af/o published Soviet data of Yukaloyich appear to be in need 
of correction. There are 2 tables, 1 figure and 8 refs, 

ASSOGIATIONs Moscow Power Instituta (5 Soviet, 3 English). 

(Moskovskiy energeticheskiy institut) 
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Doctor of Technical Sciences, 


AUTHORS: Vukalovich, M, P. 
and Altunin, V. V., Hngineer 


An Experimental Investigation of the p-v-t Relationship 
of Carbon Dioxide 


PERIODICAL: Teploenergetika, 1959, Nr ll, pp 58-65 (USSR) 
ABSTRACT: 


Knowledge of the thermo-dynamic properties of carbon 
dioxide in the temperature range of 500 - 700°C and 
pressure range of 300 - 500 atm is required for atomic 
and gas-turbine power engineering. Previous work on 
this subject is reviewed and it is concluded that A. 
Michels' work is reliable in the range of O - 150°C and 
16 — 3000 atm. Published work at higher temperatures 
is considered unreliable and it was accordingly decided 
to make the measurements at temperatures up to 500°C 
and pressures up to 300 kg/eme, Experimental procedures 
for studying the thermo-dynamic properties of carbon 
dioxide are briefly reviewed and the disadvantages of 
existing methods pointed out. A new method was accor- 
dingly developed, using an unballasted constant volume 
piezometer with one ‘hot' valve, The quantity of gas 
contained in the piezometer is determined by adsorbing 


CIA-RDP86-00513R001961220017-2" 


"APPROVED FOR RELEASE: 09/01/2001 


CIA-RDP86-00513R001961220017-2 


66569 
SOV/96-59-11-13/22 


An Experimental Investigation of the p-v-t Relationship of Carbon 


Dioxide 
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residual pressure in the system may be kept low, and as 
the adsorbent vessel is not exposed to high temperature 
or pressure it may be kept light s0 that weighing is 

more accurate, The experimental equipment that was used 
is illustrated schematically in Fig 1 and is described, 
Gas is admitted to the piezometer and after equilibrium 
has been established, the temperature and pressure are 
measured, Then the gas is evacuated and adsorbed in a 
separate vessel, The next test is made at the same 
temperature but higher pressure, and in this way a series 
of isotherms are obtained, Two piezometers were made, 
one with a volume of 25 ml and the other of 75 ml, The 
material was steel 1Kh18N9T and the ratio of external 

to internal diameter was 3:1, so that the piezometers 
worked throughout in the region of elastic strain, The 
thot! valves comprised the constant-volume type 

developed by D. S. Tsiklis and a valve of the authors 

own design. Fig 2 gives a graph of the temperature 
distribution along the valve, as measured by thermocouples. 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961220017-2" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961220017-2 


26569 
80V/96-59-11-13/22 


An Experimental Investigation of the p-v-t Relationship of Carbon 


Dioxide 


It will be seen that the presence of the valve does not 
distort the piezometer temperature. The temperature in 
the plezometer was taken by platinum resistance 
thermometers, A piston manometer was used to determine 
the gas pressure, The gas adsorption vessel is 
illustrated diagrammatically in Fig 4 and is made of 
aluminium alloy; the weight of the vessel empty is 
about 60 g and the adsorbent 170 - 190 g, The most 
suitable adsorbent for carbon dioxide is activated 
charcoal, The greatest quantity of carbon dioxide 
adsorbed in a vessel is about 15 g, and amounts less 
than 5 g@ were rarely used. The method of determining 
the volume of the piezometer is explained, The 
commercial carbon dioxide used was first purified: the 
procedure used to ensure absence of air is described, 
It is considered that the error of determination of the 
specific volume of carbon dioxide is not greater than 
0.2%. Control tests were made on two of the isotherms 
used by Michels for purposes of comparison, ‘The results 


Card 3/4 obtpined in these tests are given in Tabs 1 and 2; they 
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An Experimental Investigation of the p-v-t Relationship of Carbon 
Dioxide 


agree with those of Michels within 0.c%. Some values of 
specific volume obtained during the initial tests are 
given in Tab 10. Three series of tests were made in 
which the specific volume of carbon dioxide was determined 
on nine isotherme over the temperature range of 75 - 500°C 
and the pressure range of 27.64 to 323,41 ke/om2; the 
results are given in Tabs 1 - 10, The measurements were 
made two or three times on each isotherm, and agreement 
petween the three tests was good in all cases, The 
reproduceibility of the data was not worse than 0.1% in 
the value of pv, and was 0.25% in one case only, ‘The 
results are plotted in a z-p diagram in Fig 4. They are 
briefly compared with those of other authors, and it will 
be seen from Fig 4 that the divergence increases with 
increase in temperature and pressure, indicating the need 
for further study of this question, There are 4 figures, 
10 tables and 11 references, 8 of which are Soviet and 

% English. 


ASSOCIATION: Moskovskiy energeticheskiy institut (Moscow Power 
Institute) 
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AP4044560° 


N 


| 
, TITLE: An experimental study of the heat capacity o of carbon dioxide at high 
; pressures P 


SOURCE: Teploenergetika, no- 9, 1964, 68-71 


‘TOPIC TAGS: carbon dioxide, heat capacity, flow rate/ PPTV 1 potentiometer, DM 8 
aifferential manometer 


ABSTRACT: Using an adiabatic calorimeter in o semiclosed circulation system with 

| the experimental setup described by M. P. Vukalovich and A. N. Gureyov ; 
(“Teploenergetika" No. 8, 1964): the heat capacity c, of CO, was measured on the 
| basis of co GE Mae) "3 where Q is the quantity cf heat given off by the calorimeter 


, heater controlled by a PPTV-1 potentiometer in the heater power supply (8-21 KJ/nr). 
The thermal losses q of the calorimeter at the experimental pressures em loyed and 
._ the temperatures 21000 are insignificant. The temperature differences At is the 
“gas temperature inorease in the calorimeter with the heater in, 0 t+ is the temper-: 
Pesca aaa caused by the throttling of the ges in the calorimeter) were 
tad”: . 
; 4 ae vst Bigeeg ah 2g SF Basis ste oe’ : eee lates 


ei 
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wd 

‘measured at the gas outlet with the gas inlet temperature maintained constant. G is 
| the gas flow through the calorimeter, controlled by a differential manometer DM-8 
"/,and measured in a volume flow meter. The collected gas was thermally stabilized for 


‘(24 hours, and the volume V was calculated to determine G by giutf44, where: pis 
es s . 4 
» 7 the co, density, and k is a correction factor which, at the low collection pressures 


‘was 20.01%. This calculation gave G with a maximum error ~ 0.15% over the flow 

' range 2-5 kg/hr. The calorimetric temperature increase was limited to 4C, and the 
', resulting c, on the isobar was shown to be linearly dependent on the temperature. 

‘ The experimental points plotted had a maximum scatter of 0.3%, which lies within the 
‘limit of reproducibility. The systematic error was calculated as 0.6%, giving a 

_ ' total error < 0.9%. The Sp measurements for CO, were compared to measurements of 


-)Y, EB. Schrock (Nat. Adv. Comm. Aeronaut. Tech. Note No. 2838, 1952) which were 
“found to be low by 2.5%, and to measurements by E. I. Workman (Phys. Rev, v. 36; 
4083, 19303 ve 37, 1345, 19315 ve 38, 587 1931) which were low by as much as 1%. 
-A comparison with calculated values (inoluding Cire 564, Nat. Bur. Stand, 1955 

_ showed that the caloulated values were considerably in error. Orig. art. has: 3 
_Ligures and 3 tables. 
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ACCESSION NR: AP'037641 g /0096/6% /000/006/0056/0058 
AUTHOR: Vuksalovich, Me Pe (Doctor of technical sciences, Professor); Rasskazov, 

“D. S. (Candidate of technical sciences); Popov, V- N. (Candidate of technical 
sciences); Babikov, Yue Me (Engineer) : 

TITLE: Thermophysical properties of monoisopropyidiphenyl 

' SOURCE: Teplcenergetika, no. 6, 1964, 56-58 

TOPIC TAGS; monoisopropyldiphenyl, Hagen Poiseuille equation, Vargaftik equatioa. 


' ABSTRACT: ‘The authors present the results of an experimental investigation of the 
density, thermal conductivity, heat capacity, and viscosity of monoisopropyldiphenyl., 

' (he density was determined by the pyncanetric method at roa temperature and by 

' the plezometric method for a constant volume at t = 50-3500. Fran the experinent- 

' al results the authors detexained that the temperature dependence of the density 


. de -3,2 
0 = 984.5 - O.W73t - 0.811 + 10°, kg/m? (1) 


Calculation and experiment agreed within 0.3%. ‘Therwal conductivity was deter= 


Cord 1/3 
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, Ll described by the Vargaftik 
é t ~230C. The experimental data are we : 
preene ngemtarizicheakiye avoystva veshchestv," Gosenergoizdat, 1956.) 


rs ah/ 3 (2) 
Calculation accuracy Was within experimental error. Viscosity was cauputed ac- 
cording to the Hagen-Poiseuille equation Fi ; 
Tort (3) 
mate 


Ve 


. ‘ 3 toa 
= SOC. Heat capacity was deternined according 
te sil aiatied a ta Gare balance of two calorimeters, and was aaa 
ee = 30-2120. Experimental data are described by the following equation 


c= 1.620 + 34.8 ¢ 107% (5) 
\ ; 


1 
if 
4 
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Discrepancy between calculation and experiment did not exceed 1.3%. All the above 

values agree within experimental error with those obtained by N. Be. Vargeftik 

a al. ("Neft' 1 gaz" no. 7, 1963). Orig. art. has: 1 figure, 5 formulas, and 
tables. 


. ASSOCIATION: Moskovakiy energeticheskly institut (Moscow Power Institute) 
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(Hanual of a mohanical engineer in six volumes} Spravochnik ma- 
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Izd.3., ispre i dop. Moskva, Gos.nauchno-tekhn,isd-vo mashino~ 
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' AUTHORS: Vukalovich, Ms P., Doctor of Technical Sciences, and 
Dzampov, B, V., and Zubarev, V, K., Candidates of 
Technical Sciences 


TITLE: Tables of the Thermal—-physical Properties of Ammonia 
PERIODICAL: Teploenergetika, 1960, Nr 1, pp 63-69 (USSR) 


ABSTRACT: Extensive use is now being made of ammonia as a heat-— 
transfer*medium, but adequate tables of its thermal 
physical properties are not available. Accordingly, 
the authors decided to study, analyse and select the 
most reliable experimental and calculated data on the WV 
properties of ammonia and to work out the tables given 


in this article, The tables of pressure, volume and 
temperature cover the range of 40 - 290°C; those of 
specific heat at constant pressure are for the range 


40 - 280°C; and the viscosity tables cover from, 
30 - 250°C, The pressure range is 1 - 800 kg/cm™ in 
all cases, International published work on the properties 
of ammonia is critically reviewed and the best is used 
in formulation of the tables. Table 1 gives values of 
the specific volume of ammonia for temperatures up to 

Gard 1/2 290°C; available values for higher temperatures were not 
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used because there is evidence of decomposition of ammonia 

above 290°C. The values tabulated were obtained by 

calculation and graphical methods, There is satisfactory 

agreement with other authors and differences do not 

exceed 0,2 - 0.3%, Work done on the specific heat at 

constant pressure is reviewed, Values were calculated 

or determined graphically and the results are plotted 

in Fig 2. It was considered that the errors in this 

table may be 2 - 3%, and on the 150°C isotherm at 

pressures of 100 ~ 150 ke/eme they may be somewhat greater. 

The properties of ammonia on the saturation line have been 1§ 

studied by several authors but the data remain inadequate; 

the thermo~dynamic properties of ammonia on the saturation 

line from temperatures of - 70.to + 132.4°C are given in \ 

Table 4, Work on the viscosity of ammonia is reviewed 

and values are given in Table 4, It is considered that 

the values in this table are accurate and reliable up to 

250°C and 800 kg/cm“. There are 1 figure, 4 tables and 

13 references, 4 of which are Soviet, 8 English and 1 : 

German, 
ASSOCIATION: Moskovskiy energeticheskiy institut (Moscow Power ! 

Institute) 
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AUTHORS : Vukalovich, M.P., Doctor of Technical Sciences,Professor, 
—Tubarev, V.N., Candidate of Technical Sciences, 
Fokin, L.R., Engineer 


TITLE: Calculation of the thermodynamic properties of 
potassium vapour at temperatures up to 1300°C and. 
pressures up to 25 kg/cm? : 


PERIODICAL: Teploenergetika, no.8, 1962, 81-86 


TEXT: Potassium vapours are a mixture of molecules of various 
_ atomicity (Kj, Ko etc). The thermodynamic properties of the 
components such as Kj and Ky in the ideal gas condition have 
been calculated previously up to 2500°K but the ‘properties of 
mixtures have apparently not been studied, This article shows BA 
that to a first approximation and up to the maximum pressures used 
{about 25 kg/com?) it is possible to ignore the reality of the 
vapours and also the possible prosence of molecules Kz, Ky and 
so on. Accordingly, the potassium vapours aro considered as an 
equilibrium mixture of chemically reactive ideal monatomic and 
diatomic gases. Existing data on the following subjects is 
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reviewed: heat of dissociation, saturated vapour pressure, 
equilibrium concentrations and’ properties of reacting mixture. 

The available results are used to calculate the values given in 
Table 2. These values apply on the saturation line. The 
results obtained are compared with those of other authors and are 
discussed. An enthalpy/entropy diagram for potassium is plotted. 
The likely errors in the results are assessed and are mostly of 
the order of a few percent. There is need for more accurate 
experimental knowledge of the heat of dissociation of the 
molecule Kg and of other properties. The calculations are 
valid provided that thermodynamic equilibrium is set up in the 
mixture, but the extent to which this equilibrium is in fact 
observed, for example during supersonic flow of vapour, requires - 
special consideration. . In addition to the work described in this 
article, tables have been drawn up and diagrams of state constructed 
for superheated potassium vapour at temperatures Up to 1300°C, 
including the specific heats at -the speed of sound; anda more 
complete table of the properties of the saturated vapour has been 
drawn up. There are 3 figures and 2 tables. 
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ASSOCIATION: Moskovskiy energeticheskiy institut 
(Moscow Power Engineering Institute) 


Table 2 - column headings: 


ae ame 
kg/em* 
(degree 
pe", kg/kmol 
vil) m3/kg 


kcal/kg 
s', keal/kg 
s", kcal/kg 


L 
2 
3 
4 
By) 
6 
7 
8 
9 


- 

ieee 
- 
~ 
- 
- 
- 

. 

- 
~ 


~ 
Oo 
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of dissociation) 
(weight per kilomole) 


(enthalpy) 

(enthalpy) 

(specific heat of vapourization) 
°K (entropy) 

°K (entropy) 
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AUTHORS: Vukalovich, M.P,, Doctor of Technical. Sciences, Professar, 
Zubarev, V.N., Candidate of Technical Sciences, 
Fokin, L.R.-, Engineer 

_ TITLE: Calculation of thermodynamic properties of potassium 


at temperatures up to 1300°C and pressures up to 
25 kg/cm2 . eas 


_ BERIODICAL: Teploenergetika, no.10, 1962, 65-72 


TEXT: Gases dissociating at high temperatures according to 

Xo = 2X are treated as reacting, ideal mono- and bi-atomic 
components of equilibrium mixtures. A table is compiled for 
partial derivatives of first order for pressure p, temperature T, 
degree of dissociation a, specific volume v, .entropy Ss, , 
enthalpy i and internal energy u. This table, compiled on the 
pasis of published work, can also be used for the calculation of 

ap- coeff, of heat expansion and isothermal and adiabatic 
compressibility Pp and Bs respectively. A detailed a 
discussion of a number of thermodynamic properties in the Yi 
regions of partly condensed vapour and along the saturation curve 
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is given; it includes the differential Joule-Thomson effect 

ajp for superheated vapour and by referring Pp, 4%, Cp to 
saturation curve it is possible to calculate the JT effect on 

the saturation curve, from the side of the single phase region. 
The Clausius-Clapeyron equation is used for the evaluation within 
the condensing vapour region. Detailed attention is given to the 
application of sound velocity in the analyses of flow processes in 
vapours. In the calculation of the former, it is assumed that 
the vapours comprise a hydrodynamically homogeneous medium of 
reacting ideal gases, their degree of dryness x, ‘being 
sufficiently high to disregard the volume and compressibility of” 
the liquid phase. The sound velocity is calculated from the 
Laplace equation, assuming infinitely small adiabatic 

perturbation propagated in the non-viscous and non (heat) 
conducting medium, Further assumptions are used in calculating 
the "thermodynamic" velocity of sound in superheated and 

saturated vapours on the side of the single phase region of the 
dissociating vapours. In actual calculations a concept of 

“sonic adiabatic indicator" was introduced, defined as 
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ky ® ~~ (2), which in the case of dissociating gas was 


A is 
expressed as! kg = Tr Sy , where ¥= git - a). 
‘ Vv 


The considerably more complex flow processes of the partly 

. condensed vapour are also considered using largely formulae and 
‘conditions stipulated by I.I.Novikov and Yu:S.Trelin (Prikladnaya 
-mekhanika i tekhnicheskaya fiziki, no.2, 1960). The latter are 
also used to compile a table of thermodynamic properties of 
potassium vapurs from 500 to 1300°C, taking heat of dissociation 
Do(Ky) = 11842 + 1000kcal/mol and taking the values of saturation .__ 
pressure by extrapolating the equilibrium vapour to Liquid from 
800 to 1300°C from the experimental enthalpy data of liquid 
potassium. The table of saturated potassium vapour lists: , 
heat contents Cgatr cpSing-Ph- , cy sing.ph. and cytWo ph. 
differential JT effect ajsing-ph. and a jkwo ph. and the above 


Ww ; 
KL aTHS PRs aetd kytwo Ph. and alsosound velocities 


a' singsph. 


and a'two ph., Yet another table lists the 
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following properties of superheated potassium vapours: 4a, 

specific volumes, i and s. Additional three diagrams give 

the results of calculations on the side of the superheated vapour 
viz. Cp VS t°C; kg vs t°C and avs s, the last including the 
region of condensing vapour up to 0.6. Brief general conclusions 
and error analysis are included. There are 3 figures and 3 tables. 


ASSOCIATION: Moskovskiy energeticheskiy institut 
(Moscow Power Engineering Institute) 
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i tg Sea An investigation of the compressibility of carbon : 
dioxide at high temperatures | ; ge Te te 

PERTGsIC\L: Teploenergetika, no.2, 1963, 92-93 <_ ; 

VEXT: Data on specific volumes, of C09 in ‘the temperature range. 

or bce to 750°C and at pressures up to ‘600: kg/em* previously. as 

published (Teploenergetika, no.5, 1962) are supp) emented by new. 


data fey the following isotherms? 650, 700, 750 and 803.34°C at: 
pressures in the range 21 to 201 kg/em*.- Possible errors in the 


results are discussed: they may be greatest at the highest... >: 
temperature because a heater failed during. the tests. - The” oo. 
pesgibility of dissociation of the COp during the tests and its 
pessibte reaction with the steel are discussed, There is I figure. 
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